Abstract -This research paper highlights the critical sections and demonstrates the undercutting phenomenon that might happen in production of gear from gear blanks, or during run time of the pair and can lead to failure of the gear. The research paper highlights the distribution of stress in noninvolute region between the base circle and Dedendum circle, which happens to be a reason of interference during the gear pair in motion. Also the authors have tried to investigate the extent of deformation and magnitude of strains produced for a given problem using CAD modeling and FEA.
II. DESIGN OF SPUR GEAR 2.1
Design Problem Referencing one question that can be accepted as a practical application of gears, taken from Machine Design book by V. B. Bhandari is as follows, It is required to design a 20 0 full depth involute teeth based on Lewis Equation. The velocity factor is to be used for dynamic loading. The pinion shaft is connected by 10 KW, 1440 rpm motor. The starting torque of the motor is 150% of the rated torque. The speed reduction is 4:1. The pinion as well as gear is made of plain carbon steel 40C8 (Sut= 600 N/mm 2 ). The factor of safety can be taken as 1.5. Design the gears specify their dimensions. The analysis can be carried on different categories of gears, having different dimensions and operating under different conditions. For the sake of standardization, the authors have selected a theoretical problem from a standard text book 'Design of Machine Elements' by V.B. Bhandari. A CAD model of the problem is prepared and F.E.A. analysis is performed on CATIA and ANSYS respectively.
2.2
Design Equations and theory The following equations are used for designing a spur gear tooth, 1.
Lewis Equation and AGMA Strength Equation: It models a gear tooth taking the full load close to its tip as a simple cantilever beam. 
2.
Pitch circle diameter: Rp = (m*N)/2 3.
Base circle diameter: Rb = 0.94*Rp 4.
Addendum: Ra = Rp + m 5.
Dedendum: Rd = Rp -(1.25*m) 
3-D model results on Catia
The above given results are then modelled on the software and the following graphic results are obtained:
Profile made using the parametric equations: The 3-D model constructed on Catia is transferred to Ansys in an '.igs' format file. The material given in main question is 40C8, but not restricting to the only one material, but having multiple choices that are practically used in gear production we opt EN-JL-1020, grey cast iron, as our trail material and use 40C8 later for simulation under same cases. Hence we get the following results (iteration carried to achieve less than 1% convergence) Last two solutions have a convergence of 0.08% hence the obtained results can be accepted and used for simulation of the material as given in the main problem.
Analysis carried on Ansys

Graph 1: Stress Strain Graph for EN-JL-1020
As given in the main problem, we now change the material applied on the test model to 40C8, of which the details are: The results of the iteration: The comparison in the curves make this a clear understanding that under same working conditions of undercutting, every material behaves in its own particular manner but essence remains the same which can be understood as, 'in the region of undercutting the stress along with strain increases linearly'. The graphs also considers proof stress which is the reason for graph being present in negative region. The reason for linear increment can be understood as a phenomenon where adjacent tooth touches the teeth at the non-involute profile sectors and undercutting comes into picture parallel to interference. The strain in the tooth begins as contact begins and the applied pressure increases as there remains no free space for the tooth to revolve out of contact. Differing to density and Young's modulus the slope of Stress Strain Curve differs. 
III. CONCLUSION
